May 14, 2002

MEMORANDUM FOR:  John W I i ans
Assi stant Project Director, Survey Section C

FROM Charles W Chall strom
Director, National Geodetic Survey

SUBJECT: | NSTRUCTIONS: Puerto Rico FBN and Ties to the
CORS Site in Isabela (GPS-1682)
Task Nunbers: 8K6D4000 ( CORS)
8K6D2000 ( FBN)

GENERAL :

The National Geodetic Survey (NGS), in accordance with the NGS
Strategic Plan, is engaging in a canpaign of observing stations of
the Federal Base Network (FBN) to conplete the ellipsoidal and
orthonetric hei ght conponents of the FBN. This survey will observe
3 FBN stations and 16 CBN stations in Puerto Rico. In addition NGS
has established survey stations at the Puerto Rico Continuously
Operating Reference Station (CORS) site near |sabela, Puerto Rico.
These stations nust be tied to the CORS antenna at the site, as well
as to the | ocal Federal Base Network/ Cooperative Base Network

(FBN CBN) through GPS observations. The CORS at this site serves as
a Nationwide Differential (NDGPS) site for the U S. Coast Cuard.
This project will require three dual -frequency GPS receivers.
Preci se | eveling has previously been done.

PURPOSE

In order to nmeet America’ s accel erating positioning and navigation
needs, the existing coordinate reference system nust be continually
enhanced to provide the accessibility and high accuracy required for
use with GPS. The digital revolution in mapping, charting, and
surveying requires a National Spatial Reference System ( NSRS)

consi st-ing of, anong other conponents, a network of nonunented

poi nts having four-di nensional positions. The FBN fulfills the
requirenments for this conponent. NGS is charged with the Federa
responsibility for establishnent, observation, nonitoring, and

mai nt enance of the FBN. The FBN provides the critical network
foundation for an accurate, consistent, reliable NSRS
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The NSRS, in turn, provides the commobn geographic framework for
Anerica’ s spatial data infrastructure. As such, the NSRS serves as

t he basis for mappi ng, charting, navigation, boundary determ nation,
property delineation, infrastructure devel opnent, resource eval uation
surveys, and scientific applications, including crustal notion

nmoni toring, nodeling of flooding, stormsurge, pollution
trajectories, and agricultural runoff. A nodernized, accurate,
consistent, reliable NSRS is of enornobus benefit to state, county,
tribal, local, and Federal authorities, as well as to the private
sector.

The stations established at the site will provide a very accurate tie
to the antenna as an aid to quickly reposition the antenna should it
becone necessary. The FBN CBN ti e observed during this project wll
al so provide site station coordinates relative to the |ocal FBN CBN

t hus reducing the potential for relative error between the stations
and the local network. It will also provide a check on the FBN CBN
relative to the CORS coordinates. The leveling will establish very
accurate NAVD 88 heights for the survey stations at the CORS site.

GPS SPECI FI CATI ONS

Specific to this project is that at the site, 2 sessions of 2 hours
(mninmum shall be observed at AGJUA USCG B and the primary bench mark
at tide gage 9755371, A Tidal, (PID TVvl513), located at the U S
Coast CGuard station at La Puntilla, San Juan. |In order to provide a
check, the equi pnent shall be broken down and reset with a m ni mum of
30 m nutes between the two sessions. Also to be done are 3 sessions
of 5.5 hour observations to the three FBN stati ons AGUA USCG A, EL
QIO and ZSU B and the 16 CBN stati ons. The survey party shal
check the NGS CORS Wb page for information regardi ng CORS data
availability imedi ately before and after the collection of GPS data.
Data fromthe CORS site nust be available for the schedul ed
occupation, otherw se, reobservations will be required.

Station occupati on and observing procedures shall be carried out in
accordance with the "NGS Operations Handbook" and appropriate
equi pnent user manual s.

Data formats and digital file definitions are given in "lnput Formats
and Specifications of the National Geodetic Survey Data Base," Vol une
I, Horizontal Control Data, Federal Geodetic Control Subconmttee,
Sept enber 1994. Success in neeting the accuracy standards will be
based on repeatability of measurenents, adjustnment residuals, and
anal ysis of | oop m sclosures.
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Ceneral specifications for the project are given in "Geonetric
Ceodeti ¢ Accuracy Standards and Specifications for Using GPS Rel ative
Posi tioni ng Techni ques,"” Version 5.0: dated May 11, 1988, reprinted
with corrections August 1, 1989.

GPS DATA ACQUI SI Tl ON:

Data coll ection shall be acconplished at 15-second epoch intervals
referred to the mnute. The Trinble 4000 series receivers nust
collect data in the conpressed node as specified in the Trinble users
manual . Track satellites down to a 10-degree el evation angle.

Record weat her data at the beginning and end of the session.

Met eor ol ogi cal data shall also be collected i nmedi ately after an
obvi ous weat her front passes during the session and i medi ately
before it passes, if possible. Atnospheric pressure and relative
hum dity nmeasurenents nust be made at approxi nately the sanme hei ght
as the GPS antenna phase center. Record on the observing log the
time and place that the weather data were gathered.

Antenna set-up is critical to the success of this project. Fixed-

hei ght tripods are preferred for all receivers. The plunbing bubbles
on the antenna pole of the fixed-height tripod nust be shaded when
plunmbing is performed. Plunbing bubbles nust be shaded for 3 m nutes
bef ore checking and/or re-plunbing. The perpendicularity of the
pol es nust be checked at the begi nning of the project and any ot her
time there is suspicion of a problem

When a fixed-height tripod is not used, the height of the antenna
must be carefully neasured to prevent station set-up blunders.

Tri brachs used for these set-ups nust be checked and adj usted when
necessary. Totally independent neasurenents of the antenna hei ght
above the mark in both nmetric units and English units nust be made
bef ore and after each session. Soneone other than the observer nust
check the measurenent conputations by carefully conparing
nmeasurenments and then entering his/her initials on the | og.

A | egi bl e rubbing of the marks nust be nade at the tine of the first
occupation of a station. Wen not feasible to nmake the required
rubbi ng, a plan sketch of the mark must be substituted, accurately
recording all markings. |In addition, a |layout sketch of the facility
shoul d be nade. |Include the |ocation of the marks, antennae,
bui | di ngs, and any other identifying characteristics of the area on
the sketch, as well as the approximte height of the CORS ant enna.
Take phot ographs of the CORS antenna, site |ayout, reference
stations, and any unusual situations.
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The success of this project requires that the highest quality GPS
data be collected. Therefore, during each station occupation, the
operators shall carefully nonitor the operation of the receivers.
Any irregularities in the data due to equi pnent nmal function, DOD
adj ustnent of the satellite orbit, obstructions, etc., mnust be
reported to NVNGS41 as soon as possible. [If the quality of
observations for an observing session is questionable, notify

N NGS41.

VECTOR COVPUTATI ONS:

Dat a managenent, quality review, and final vector processing wll

be acconplished usi ng PAGES. Vectors will be conputed in the
International Terrestrial Reference Frane (I TRF) using the nost
current epoch and precise ephenerides. Use 30-second epoch interval
for processing. The GPS data and positions for the antenna are
avai l abl e from NOAA's CORS GPS network. Monunent positions will be
used for CORS when avail able, otherw se, antenna reference point

(ARP) positions will be used as the reference station. Use 15
degrees as the cutoff angle in data processing. A cutoff angle of 10
degrees may be used when necessary to inprove results.

The type of final solution, L1 versus ion-free, will depend on the

| ength of the vectors. For vectors fromthe antenna to the other
stations at the site that are less than 5 kmin length, the fina
reduction will consist of an L1 fixed solution. For the |ocal
FBN'CBN tie, there will be vectors conputed fromthe antenna to the
ties which are greater than 5 kmin length. These vectors will be
conmputed in a separate processing session fromthe short (less than 5
km vectors.

In general, vectors greater than 10 kmin length are to be computed
in an ion-free fixed, or partially-fixed, solution. 1In all cases,
integer ambiguities will be fixed for each vector whenever possible.

The quality of collected data shall be determined fromthe plots
generated from PAGES and by anal ysis of repeated vectors and/or
conmpari son of station positions, and free adjustnent residuals and/or
| oop m scl osures.

Survey Section Bwll performall quality checks for conformance with
NGS format standards such as executing software progranms COVPGB,
OBSCHK, and OBSDES. The final |ITRF vectors will be assessed and
transformed to the NAD 83 coordi nate system using program ADJUST

The NAD 83 position for the CORS antenna will be used in the
adjustnments as the constraint. For the other stations, conpare the
conputed NAD 83 positions to the published NAD 83 positions, if
avai | abl e.
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The data and results will be submtted to the Observati on and
Anal ysis Division. Al B-files and Gfiles nust be conpl ete,
i ncludi ng *25* and *27* records.

GPS DATA:

Qobserving wi ndows shall be selected and nodified as necessary, to
maxi m ze satellite visibility for each session

The project report and GPS data listed in Appendix L, Volune |, of

"I nput Formats and Specifications of the NGS Data Base" nust be
transmitted to the Field Operations Branch. Any data consi dered
suspect as to quality in achieving accuracy standards should be sent
by FedEx or express nmmil immediately for office review Backups of
transmitted data nust be held until notified by the Field Operations
Branch.

For the PUERTO RICO project, the data set collected shall be naned
“prgp052d. 960". Al records in connection with the project shall be
titled “PUERTO RI CO FBN AND TIES TO THE CORS SI TE I N | SABELA, 2002"
The project nunber is GPS-1682.

STATI ON DESCRI PTI ONS:

Station recovery notes nust be submitted in conputer-readable form
usi ng WDDPROC software. Include the name, address, and, if public
owner shi p, the tel ephone nunber of the responsible party. Do not

i ncl ude the tel ephone nunbers of private property owners.

LI Al SON:

The street address of the followi ng NGS offices in Building SSMC3 i s:

1315 East-West H ghway
Silver Spring, MD 20910-3282

Questions concerning survey operations shall be directed to:

WlliamT. MLlLenore, Jr.

Chief, Field Operations Branch
Qbservation and Anal ysis Division
SSMC3 -- N NGS41, Station 8564

Tel ephone: 301-713-3215, ext. 117
FAX: 301-713-4176

e-Mai |l : ntl enore@igs. noaa. gov
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Questions concerning the GPS portion of the project shall be directed
to:

St ephen J. Frakes or Robert J. Siclari
Proj ect Devel opnent Branch

Spati al Reference System Division

SSMC3 -- N NGS21, Station 8853

Tel ephone:  301-713-3194, ext. 111 or 130

FAX: 301-713-4316

e-Mail: steve@gs. noaa.gov or bobs@gs. noaa. gov

Questions and probl ens concerni ng adjustnent processing should be
directed to:

Maral yn L. Vor hauer

Qobservation and Anal ysis Division
N NGS4, SSMC3, Station 8562

Tel ephone: 301-713-3176, ext. 104
Fax: 301-713-4327

E-mail: rmaral yn@gs. noaa. gov

Questions and probl ens concerning vector processing should be
directed to:

Jul i ana Bl ackwel |
Fi el d Operations Branch

bservation and Anal ysis Division
N NGS41, SSMC3, Station 8458

Tel ephone: 301-713-3215, ext. 108
Fax: 301-713-4327

E-mail: juliana@gs. noaa. gov
Contacts for the Puerto Rico project:

Coast Cuard Station La Puntilla
Primary Ti de Gauge

M. Jorge Gaudi er

Assi stant Engi neering O ficer
Tel ephone:  787-729-4304
E-mai |l : j gaudi er @oqui . net

Coast Guard DGPS Site |sabella
CWO Ji m Bai | ey

Tel ephone:  787-402- 2191
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U.S. Arny Corps of Engineers
Jacksonville District Ofice
M. David Robar

400 West Bay Street
Jacksonville, FL 32232

Tel ephone:  904- 234- 1603
E-mail: david.|.robar @aj 02. usace. arny. ml

Hect or Sanabria Val entin
Prof essi onal Land Surveyor

Mar el Bayanon, |nc.
Mar gi nal Ave. Conerio B-13

Bayanon, PR 00959
Tel ephone:  787-785- 2240

Cell: 787-642-7037
E-mail: hnmsvem@rtc. net

Luis Berrios Mntes
Pr of essi onal Land Surveyor

Urb. Haci enda La Arbol eda
11 Call e Arbol eda

Vega Baja, PR 00693-3500
Tel ephone: 787-643- 8699
Cell: 787-649-2937
E-mail: Iberrios@rtc. net

Gerardo Cerra

Prof essi onal Land Surveyor
Depart nent of Natural Resources

Tel ephone:  787-725- 5856
E-mail: gerardocerra2@ahoo. com

Contact for Areci bo Observatory:

Jose Mal donado

Assistant Director for Facilities
Tel ephone: 787-878-2612, x-266

E-mail: j mal donado@ai c. edu
The CGeodetic Coordinator for Puerto Rico is:

Li nda Vel ez- Rodri guez

Surveying and Land Information Systens Laboratory
Col | ege of Engi neering

Uni versity of Puerto Rico
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Mayaguez, PR 00681-5000
Tel ephone:  787-832- 4040, x-5405
E-mail: |indal @e.uprm edu

ADDRESS:

Keep the Field Operations Branch infornmed of the party's physical
address and tel ephone nunber at all tines.

PUBLICITY:
See "NGS Operations Handbook," Section 1.4.1.
EXPENSES:

Expenses for this project will be charged to Task Nunbers
8K6D4000 (CORS) and 8K6D2000 ( FBN).

TRAVEL:
Travel and per diemare authorized in accordance with Federal Travel

Regul ati ons, Part 301-11, Per Diem All owances. Current per diem
rates were effective Cctober 1, 2001.

ACKNOW EDGVENT:

Pl ease acknowl edge recei pt of these instructions in your Monthly
Report.

Attachnents



CC:

N NGS - D. Zil koski

N NGS - S. Msenheiner (first page only)

D. MI bert

N NGS1 - G Mtchell (first page only)

N NGS11 - S. Cofer

N NGS2 - E. MKay

N NGS2 - D. Doyl e

N NGS21 - S. Frakes

N NGS21 - C. Craig (first page only)

N NGS21 - D. Hendrickson
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N NGS4 - D. Hoar

N NGS4 - M Vor hauer

N NGS41 - W MlLenore

N NGS41 - J. Bl ackwel |

FGCS Menbers (first page only)

Coast CGuard Station La Puntilla - Jorge Gaudi er
Coast Cuard Site Isabella - JimBailey

U S. Arnmy Corp of Engineers - David Robar

Marel Bayanon, Inc. - Hector Sanabria Valentin
Urb. Hacienda La Arboleda - Luis Berrios Mntes
Departnent of Natural Resources - Cerardo Cerra
Uni versity of Puerto Rico - Linda Vel ez Rodriguez
Areci bo Cbservatory - Jose Ml donado



